Background: Ensuring that countries have adequate research capacities is essential for an effective and efficient response to infectious disease outbreaks. The need for ethical principles and values embodied in international research ethics guidelines to be upheld during public health emergencies is widely recognized. Public health officials, researchers and other concerned stakeholders also have to carefully balance time and resources allocated to immediate treatment and control activities, with an approach that integrates research as part of the outbreak response. Under such circumstances, research "ethics preparedness" constitutes an important foundation for an effective response to infectious disease outbreaks and other health emergencies. Main text: A two-day workshop was convened in March 2018 by the World Health Organisation Global Health Ethics Team and the African coaLition for Epidemic Research, Response and Training, with representatives of National Ethics Committees, to identify practical processes and procedures related to ethics review preparedness. The workshop considered five areas where work might be undertaken to facilitate rapid and sound ethics review: preparing national ethics committees for outbreak response; pre-review of protocols; multi-country review; coordination between national ethics committees and other key stakeholders; data and benefit sharing; and export of samples to third countries. In this paper, we present the recommendations that resulted from the workshop. In particular, the participants recommended that Ethics Committees would develop a formal national standard operating procedure for emergency response ethical review; that there is a need to clarify the terminology and expectations of pre-review of generic protocols and agree upon specific terminology; that there is a need to explore mechanisms for multicountry emergency ethical consultation, and to establish procedures for communication between national ethics committees and other oversight bodies and public health authorities. In addition, it was suggested that ethics committees should request from researchers, at a minimum, a preliminary data sharing and sample sharing plan that outlines the benefit to the population from which data and samples are to be drawn. This should be followed in due time by a full plan. Conclusion: It is hoped that the national ethics committees, supported by the WHO, relevant collaborative research consortia and external funding agencies, will work towards bringing these recommendations into practice, for supporting the conduct of effective research during outbreaks.
The WHO-ALERRT workshop
To respond to infectious disease outbreaks and other health emergencies, not only do countries need adequate capacities for surveillance and infection control, but also adequate research capacities [1] [2] [3] . Knowledge generated through high-quality research in anticipation of, in the midst of, and after an outbreak is critical to prevent illness, disability and death and to support recovery, including that of health systems [4] . Rapid sharing of new information arising from research has the potential to influence public health decision-making, provided that the responsible stakeholders have the will, skills and competencies to integrate such information into decision making. While the need to conduct pertinent, scientifically and ethically sound research during outbreaks has long been recognized, its implementation remains challenging, particularly when it comes to the enforcement of sound research ethics standards . "Ethics preparedness" has been identified as an important foundation for an effective public health response to infectious disease outbreaks and other health emergencies, including for research [25] . The ethics platform developed by WHO can assist stakeholders in integrating ethical considerations into many aspects of the outbreak response [26] . Several ethics workshops have been conducted in the recent past by WHO and others, for affected and at-risk low-and middle-income countries (LMICs) to raise awareness and understanding of the normative ethical concerns. But countries that have hosted and implemented research during outbreaks (such as Lassa fever in Nigeria, and the ongoing Ebola virus disease epidemic in the Democratic Republic of Congo) have highlighted the need for greater support and guidance to national research ethics committees, to develop practical and effective actions for achieving a robust but rapid research ethics review. To address such challenges, a two-day workshop was convened in March 2018 by the WHO Global Health Ethics Team in partnership with the African coaLition for Epidemic Research, Response and Training (ALERRT), a multi-disciplinary research consortium which responds to epidemics across sub-Saharan Africa.
The workshop aimed to identify practical processes and procedures to facilitate rapid but robust ethics review of research proposed during an infectious disease outbreak; and to formulate recommendations that may assist the timely implementation of research, to support national and international outbreak preparedness and response. Fifty-one representatives of national ethics committees (NECs) and national research ethics committees (NRECs) from 29 countries participated, some of which have experience reviewing research projects during epidemics and other health emergencies. Participants were from Africa (n = 25), Asia (n = 7), Europe (n = 15), the Americas (n = 3) and Oceania (n = 1), including representatives of the World Health Organization (WHO) Global Health Ethics Team, Pan American Health Organization (PAHO) regional program on bioethics, and ALERRT.
Noteworthy, substantive ethical issues were already being investigated by the Nuffield Council of Bioethics by means of a broader and inclusive call for evidence on "Research in global health emergencies: ethical issues" (http:// nuffieldbioethics.org/project/global-health-emergencies). Therefore, building on other groups' previous and ongoing work on substantive ethics issues, in this workshop, WHO and ALERRT placed the focus on ethics review processes and procedures. While the review of social science research during epidemics is an important area of enquiry, it was decided to focus on a limited number of issues relevant to health research, to allow for a pertinent and productive discussion within a restricted time frame. Based on past experience and review of literature, the workshop considered five priority areas requiring additional attention, and where work might be undertaken to facilitate rapid and sound ethics review during outbreaks: 1 -Preparing N(R)ECs for outbreak response; 2 -Pre-review of (generic) protocols; 3 -Streamlining the review of multi-country protocols; 4 -Interaction/Coordination between N(R)ECs and other research oversight bodies & public health authorities; 5 -Data, sample and benefit sharing.
The workshop included plenary presentations, panel discussions and small group discussions around specific issues and challenges, with the aim of generating agreement among the participants on the challenges posed by the five identified themes, and practical actions to address those challenges. A facilitator and a rapporteur were identified for each group discussion, and a rapporteur was appointed for each day of the workshop. The facilitators and rapporteurs of the group discussions helped to capture key deliberations and outcomes that were presented and further discussed at plenary sessions. The plenary sessions were specifically convened at the end of each session to enable participants to discuss and agree on one or more draft recommendations. The draft recommendations were further discussed in a plenary session towards the end of the Workshop. Draft proceedings were written and circulated twice by email to all the attendants, first for input and afterwards for informal approval or non-objection within the plenum. The final recommendations from each session, were made available on the ALERRT website in English, French and Arabic as of 12 June 2018 [27] , and are summarized in Table 1 . For each recommendation, a corresponding "suggested action" has been formulated.
The five sessions of the WHO-ALERRT workshop
The discussion during the entire workshop was guided by the commonly accepted notion that during public health emergencies, the ethical principles and values embodied in international research ethics guidelines must be upheld [7] . Recognizing the complexities and uncertainties during an outbreak, participants agreed that the exacerbated vulnerabilities of populations in such a situation automatically puts them at a greater risk of harm from research conducted during this time. N(R)ECs need to be cognizant of this during their deliberations and discussions.
Session 1 -preparing RECs for outbreak response
In 2016, a WHO guidance document on ethical issues in outbreaks explicitly recommended that mechanisms must be developed to ensure rapid ethics review without undermining any of the substantive protections that a robust ethics review is designed to provide [7] . However, the guideline does not elaborate on what those mechanisms could be; and it is not clear for how long ethics review bodies may sustain the accelerated review timelines under emergency conditions [8, [28] [29] [30] . To the best of our knowledge, explicit mechanisms for rapid ethics review have not been put in place yet at the national level, or even piloted in any country. In order to highlight the challenges to a rapid ethics review, in the first session representatives of the WHO Ethics Review Committee (WHO ERC), the Liberian National Ethics Committee and the Institutional Review Board (IRB) of the Institute of Tropical Medicine (ITM) in Antwerp, (Belgium) shared their experiences of reviewing research protocols implemented during the 2014-2016 EVD outbreak in West Africa. The WHO ERC found it useful to follow SOPs specifically developed for accelerated review of proposals received during an emergency; these included the formation of a sub-committee, dedicated to reviewing protocols on tight timelines. Prior training of ERC members on specific issues relevant for epidemics, and the availability of experts as advisors, was found to be helpful by the Liberian Ethics Committee. The ITM IRB and researchers observed that there is much more to be done to harmonize and streamline the multiple ethical reviews of the same research protocol [30] . Subsequently, participants worked in small groups around case-vignettes (i.e., brief scenarios developed for the purpose of the workshop), in order to discuss the barriers to implementation of the existing normative guidelines, and what would help the N(R)ECs to be better prepared for providing a rapid and robust review of research during an epidemic.
There was agreement among participants that rapid review of research proposals and protocols should not risk reducing the quality of ethics committee decision-making, nor lead to rushed or superficial decision-making, nor lead to the approval of poor-quality or non-pertinent research. • Recommendation 1 -A national standard operating procedure (SOP)for emergency response ethical review should be developed by and adopted by (N)RECs and/or in-country competent authority. Suggested action -Regional workshops should be held with the aim of drafting a "model SOP" for emergency response ethical review for adaptation and adoption at country level and/or through sub-regional mechanisms.
• Recommendation 2 -The group recommended clarifying the terminology and expectations of pre-review, pre-approval, generic protocols etc., and proposing specific terminology that could be agreed upon (in multiple languages when appropriate, and at a minimum in English, French and Spanish). Suggested action -A paper should be drafted that explores and clarifies the terminology and expectations of pre-approval, and which proposes specific terminology.
• Recommendation (3a) -Mechanisms should be explored for (regional) multi-country emergency ethical consultation to support rapid review at country level. Suggested action -WHO should lead a process for a consultation on "multi-country rapid ethics review" in competent and legitimate fora, involving sub-regional mechanisms as appropriate.
• Recommendation (3b) -The role of WHO in multi-country ethical review in Public Health Emergencies of International Concern (PHEICs) and "other similar emergencies" (as for wording used during the workshop) should be clarified Suggested action -WHO should define the scope of "other similar emergencies" and carry out regional consultations on the proposal for WHO supported review of multi-country research during PHEIC and "other similar emergencies".
• Recommendation 4 -Emergency SOPs should include procedures for communications between (N)RECs and other key national stakeholders e.g. National Regulatory Authorities, Public health authorities, and between (N)RECs and relevant research stakeholders. Suggested action -Procedures for communications between (N)RECs and other key stakeholders should be specified in the "model SOP" (see Action 1).
• Recommendation 5a -(N)RECs should request at a minimum, as part of a broader benefit sharing plan, a preliminary data sharing and sample sharing plan that outlines plans for how the results of the research and the samples will be made available for public health and other purposes, and first and foremost for the benefit of the population (countries) from which they were drawn. It is acceptable for the preliminary data and sample sharing plan to contain uncertainties when the health emergency is rapidly evolving and the need for research is urgent. Suggested action -The requirement for submission of preliminary and full data and sample sharing plans should be specified in the "model SOP" (see Action 1).
• Recommendation 5b -(N)RECs should require applicants to submit a full data sharing and sample sharing plan within a defined period that lays out in detail how the results of the research and the samples will be made available for public health and other purposes, and first and foremost for the benefit of the population (countries) from which they were drawn. Suggested action -The requirement for submission of preliminary and full data and sample sharing plans should be specified in the "model SOP" (see Action 1).
• Recommendation 6 -(N)RECs should engage with relevant national authorities (MoH, environment e.g. Nagoya protocol, Legal experts etc.) to ensure that MTAs are ethically sound. Suggested action -An inventory should be conducted of resources used by (N)RECs related to MTAs.
Participants also agreed that following on the example provided by the WHO ERC, it would be helpful that a Standard Operating Procedures (SOP) for "emergency response ethical review" was developed and adopted by each N(R)EC; such SOP should include provisions to establish a multi-disciplinary standing sub-committee composed of N(R)EC members who would volunteer upfront to be called upon in times of emergency to conduct rapid reviews, and would have sufficient review training and expertise as to ensure that the quality of the review is not compromised despite the time pressure induced by the outbreak.
Having a SOP would promote consistency and efficiency of the review, since the procedures would be pre-established, and could be rapidly implemented. In addition, it would promote accountability, by making processes clear and transparent. While it is recognized that there may be legitimate reasons for withholding certain types of information in any public health emergency (for instance, if it jeopardizes national security, unnecessarily violates confidentiality and privacy, causes stigmatization, or might lead to behaviours resulting in increased spread of the disease) [31] , transparency remains of paramount importance in the context of ethics review, as the N(R)ECs may prioritize research about the outbreak, which could negatively impact other key research projects on topics unrelated to the outbreak. Rapid sharing of information could also raise ethical risks in relation to use of data. Therefore, effective management of public health emergencies demands open and transparent public communication by N(R)ECs, and the upfront development of SOPs would be one such step. The group also recommended that this SOP would define the pre-set criteria that must be met for the sub-committee to be activated; and that it would include criteria to allow for rapid screening of all the received emergency protocols, based on the level of medical, social, psychological and any other risks associated with each proposed research. Research categorized as "high risk" would require more procedural protections, while research categorized as "lower risk" would require less procedural protections. It would also be helpful if the SOP would contain provisions to enable the N(R)EC to co-ordinate ethical oversight of all research conducted in the country during the emergency, rather than scattering the responsibility across a diversity of institutional ECs or IRBs. Participants suggested that N(R)ECs could consider pre-establishing the communication pathways to coordinate messaging from/to the different ECs and IRBs. This could be through the use of upto-date email lists or a contact database. Further, N(R)ECs could consider supporting researchers during times of emergency to ensure that trust is built, good communication with communities is ensured and key-messages are shared directly with the population.
In the concluding session of the workshop, the participants developed the text of a recommendation that was completed with input from Session 5 and later finalised and approved by email (Recommendation 1 Table 1 , and https://www.alerrt.global/content/ethics-preparednesssfacilitating-ethics-review-during-outbreaks).
Session 2 -pre-review of (generic) protocols
The pre-review of "generic" protocols by ethics committees prior to an outbreak has been proposed as a mechanism to facilitate timely implementation of research when an outbreak does occur. Whether such an approach actually facilitates the implementation of research is yet to be established [32] . WHO's and PAHO's ERCs provide pre-review of protocols developed for use during an epidemic, while the Ethics Review Board (ERB) of Médecins Sans Frontières (MSF) encourages submission of "generic" protocols, to be further rapidly adapted to a specific context when an outbreak starts [33, 34] . In all cases, once the occurrence of an outbreak is established, the final contextualized protocol can be submitted for expedited review. However, to-date there is a lack of published examples of the process of pre-review of emergency protocols.
Based on the above, this session was organized as a plenary discussion, based on experience shared by an international research group and of one ethics review board with a specific mandate (that of the medico-humanitarian organization MSF). A moderator gathered opinions of participants on challenges faced by N(R)ECs when confronted with time constraints to review protocols to be implemented during an outbreak; and opinions on the advance review of "generic" protocols for conducting research in outbreak conditions, as a possible solution. Initially, the expression "pre-approval" of protocols was used instead of "pre-review". However, participants expressed concern that "pre-approval" being a very specific, official term, suggested challenging ethics committees to provide a definitive decision. "Pre-approval" might also suggest a green light to proceed with the research, which would be inappropriate, since a "generic" protocol still lacks important contextual details, such as on the study location, study population, local standard of care and context-related risks. Therefore, the terminology was reconsidered to describe the intent of the suggested procedure, that is a prior review of a generic protocol, to provide input ahead of an outbreak on the research background, rationale, objectives, methodology, outcomes, informed consent procedures etc. However, full ethics "approval" can only be granted once the context is known, and the generic protocol has been contextualized for the specific location(s) and community(ies). Therefore, the wording "pre-review" was considered to be more appropriate. Other expressions that were suggested but eventually discarded included "pre-consider" or "conditional approval".
Participants further discussed the timing for the "final approval" of the protocol. They agreed that the process being discussed was the prior review in "peacetime" of a full or partial generic protocol so that the (N)REC may provide advice ahead of an outbreak. This is to be followed by the expedited review of a final, contextualized protocol that incorporates detailed information and considerations on the location(s), and context-related aspects such as communities' vulnerability, community engagement, standard of care.
Provided that the full "ethical approval" to proceed to research implementation may only be granted to a contextualized final protocol, participants were of the opinion that a "pre-review" could help to accelerate the review of the final protocol, and make the process of ethics review more efficient and effective, as most key ethical issues would have already been considered during the pre-review process, and the (N)REC would be already familiar with the protocol. Acknowledging the possibility that the same wording may be interpreted differently by different stakeholders, the group recommended further developing and proposing specific terminology that could be agreed upon to better focus the conversation and expectations of "pre-review" of protocols.
(Recommendation 2, Table 1 ; and https://www.alerrt. global/content/ethics-preparednesss-facilitating-ethicsreview-during-outbreaks)
Session 3 -streamlining the review of multi-country protocols
Research during an epidemic often involves many organizations and countries, and multiple reviews. These can strengthen trial protocols but, in the absence of coordination and communication among ECs and IRBs, they can also contribute to avoidable delays in trial implementation. To contribute to understanding how such coordination and collaboration could work in practice, the participants worked in small groups using a case-vignette to identify the challenges related to the review of multi-country protocols, and to propose mitigating measures.
The group noted that multi-country protocols should not be conflated with multi-site protocols within the same country. Engagement and communication between each N(R)EC and the local ECs and IRBs with the aim to provide a single review in the country was considered as critical, and these aspects could be addressed in the national SOPs discussed in Section 1.
Participants generally agreed that multiple reviews of multi-country protocols present an opportunity for complementariness through sharing of perspectives of different countries, with the potential for mutual learning. However, they also recognized that if not accompanied by clear communication and exchange across the different review bodies, multiple reviews may introduce contradictions and redundancies, and present a challenge to rapid review processes. Needless to say, the consequences of contradictions, redundancies and delays would be particularly harmful for research conducted during outbreaks and other public health emergencies. There was also agreement among participants that to enhance the positive aspects of multiple reviews and decrease associated risks, harmonization of the review process could be considered. Such harmonization may take place at different levels of formality. For example, facilitating direct informal discussion between the reviewing bodies could reduce contradictions, foster consistency across reviews, increase learning and dialogue between review bodies, and ultimately build shared good practices. Participants cautioned that informal discussions could risk compromising transparency if not documented, but on the other hand, recognized that documentation of informal discussions could have unintended consequences if they were taken out of context. It was therefore considered important to establish procedures to document informal communications as well.
Moving toward more formal mechanisms to foster harmonization, the participants suggested that regional mechanisms for multi-country emergency ethical consultation to support rapid N(R)EC review could be explored. This option would be strongly recommended where an appropriate and legitimate "umbrella" entity exists. The African Vaccine Regulatory Forum (AVAREF) was given as an example of a successful platform for multi-country review. At the same time, it was noted that an initial consultation process that brings together representatives of the different N(R)ECs cannot replace the national review. Its aim would be to achieve a process of harmonisation of criteria and procedures across the different N(R)ECs, to facilitate the submission and allow some acceleration of multi-country review, while the final review and definitive national approval by each N(R)EC would preserve their independence. WHO, as a neutral and trusted partner with the ability to convene various stakeholders round the table, could play a critical role in facilitating a multi-country ethics review platform.
During the debate, there was some uncertainty as to whether or not such a harmonization process, including the role attributed to WHO and its regional offices, would be limited to research related to infectious diseases outbreaks, or whether it would also include other similar emergencies, and in particular Public Health Emergencies of International Concern (PHEICs).
(Recommendations 3a and 3b, Table 1 ; and https:// www.alerrt.global/content/ethics-preparednesss-facilitating-ethics-review-during-outbreaks).
Session 4 -interaction/coordination between N(R)ECs and other research oversight bodies & public health authorities
The need to have effective communication between research ethics committees and public health and disaster relief agencies during research carried out during a humanitarian crisis and post disaster has been identified in earlier literature [24, 30, 34] , but mechanisms to do so have not been elaborated. During this session, the representatives of several ethics committees from countries where there had been recent past epidemics, including of Ebola and Zika viruses, shared their experience of what worked and what did not. In the plenary discussion, participants noted that research conducted during outbreaks and other similar emergencies requires rapid decision-making and action, as well as aligning research activities with public health decision-making.
It was suggested that, in order to facilitate rapid and sound decisions around research activities, and ensure systematic and consistent alignment between research and public health priorities and activities, N(R)ECs may consider having written procedures that guide direct communication with other key stakeholders. These proposed procedures do not only include the concerned national bodies such as public health authorities and national regulatory authorities (NRAs), but also actors involved in specific research projects, such as the research advisory bodies, and Data and Safety Monitoring Boards (DSMBs) appointed by the sponsors of high-risk clinical trials for independent supervision. This inclusive approach could help optimize coordination across all these key-actors, foster trust, as well as facilitate a rapid and transparent communication of changing risk benefits as the epidemic evolves. The group recognized that in the interest of transparency, this would require a consultation with all stakeholders on the best way to implement the communication plan, as well as training of all concerned in effective and quality communication. Some participants suggested that the DSMBs may include a qualified member of the REC as an observer. (Recommendation 4, Table 1 ; and https://www.alerrt.global/content/ethics-preparednesss-facilitating-ethics-review-during-outbreaks).
Session 5 -data, sample and benefit sharing
Rapid data sharing is critical during an unfolding health emergency [35, 36] . The transparent and timely dissemination of such data through peer-reviewed journals and accompanying (online) data sets is vital for decision-makers. Ethics committees clearly have a role in supporting this vital function, but this requires that the skills and knowledge needed for taking on this key-responsibility are built ahead of the epidemic.
To contribute to address such challenges, a plenary presentation based on the WHO guidance on research data and sample sharing was followed by the sharing of experience from LMICs in different geographic regions, and by a panel discussion. The participants agreed that rapid sharing of new information arising from research has the potential to influence public health decision making in any on-going, as well as in future outbreaks. Thus, a blanket decision not to share information would be unethical. However, sharing of research datasets and samples raised complex ethics questions, such as how will consent from individual patients be secured? How will the confidentiality of individuals and communities be protected? How will the scientific integrity of the research be protected from premature release of inconclusive results? Who will have the ownership or custodianship of datasets and samples? Who will benefit from the findings of any further research conducted on such data and samples [37, 38] ? All participants recognized that these potential ethics challenges should be explicitly addressed upfront, but that at the early stages of an outbreak, the research sponsor and principal investigator(s) might not yet have certainty over what data and samples will be available and when. Consequently, they agreed on the need for N(R)ECs to adopt a pragmatic but sound approach to data and sample sharing.
In practice, when a research proposal is submitted (either as a generic proposal before an outbreak occurs, or as a contextualized final protocol in the early phases of the outbreak), N(R)ECs could consider a two-step approach. First, at a minimum, they would request a preliminary data and sample sharing plan that outlines how the results of the research, and the datasets and samples generated from the research, will be made available for public health and other purposes. Second, N(R)ECs would require applicants to re-submit for review and approval a full data sharing and sample sharing plan, within a defined period. The group suggested that when reviewing both the preliminary and the full data sharing plan sharing, N(R)ECs carefully distinguish between the sharing of the results of research, via a timely and adequate publication and communication plan, and the actual sharing of de-identified datasets and biological samples. The top-line interim results of research may be available before a de-identified, complete, cleaned and validated dataset is available, and conversely, a subset of informative data (e.g. on the baseline characteristics of research participants) may be available before the final conclusion of the research is reached.
However, there was uncertainty regarding the detailed process that could be followed to act on this recommendation, what capacities would be required and how the risks for the research participant/communities in relation to respecting their confidentiality and privacy would be allayed or mitigated. On a similar note, there was concern about maintaining respect for legitimate interests of countries and communities that share data and samples; about the adequate, transparent and fair governance mechanisms of databanks and biobanks; and about the forms that benefit sharing could and should take when questions on further research using shared data and samples arises. Considering the afore-mentioned, participants recommended that it could be helpful to develop upfront (i.e. before an outbreak occurs), standardized templates of Data Sharing Agreements and Material Transfer Agreements (MTAs). N(R)ECs would have a key role in ensuring that these templates incorporate ethical principles based on principles of fair partnerships, and that they are adequately implemented during and after the conclusion of the research. Importantly, despite the differences between collecting human data and samples and collecting natural genetic resources, some lessons could be drawn from the Nagoya protocol [39] .
The issue of sharing of data and samples collected for public health purposes and not for research -though outside the scope of this workshop, was a major point of discussion. Participants agreed that N(R)ECs should play a facilitatory role in this regard and share existing resources with the public health agencies. First, healthcare facilities involved in the response to an outbreak could consider putting in place clear and transparent mechanisms for broad consent for use of de-identified data and samples collected for public health purposes for future research. Second, N(R)ECs could facilitate fair processes for development of national templates of MTAs to be used for samples collected outside a research environment. As a corollary to this, it was emphasized that MTAs are legal documents and need to be developed such that they have validity in the country of origin and the country of export, thus professionals with adequate expertise (going beyond the skills and capacities of N(R)ECs) will need to be involved in this process. Third, the participants recommended that the capacities to store and further use biological samples collected during outbreaks must be developed in the affected countries. To achieve this, the development of regional biobanks was highly recommended, in order to pool resources, and considering that legal requirements and cultural and contextual factors within a region are more likely to be consistent. This was an area where participants felt there was a need for more capacity strengthening for (N)RECs members, specifically in relation to intellectual property rights, benefit sharing and community engagement. (Recommendations 5a, 5b and 6, Table 1 ; and https:// www.alerrt.global/content/ethics-preparednesss-facilitating-ethics-review-during-outbreaks).
The recommendations of the WHO-ALERRT workshop
Six recommendations and related action emerged from the Workshop, the last two being related to Session 5 (see Table 1 ).
First, the participants recommended that to prepare for outbreak response, a national standard operating procedure (SOP) for emergency response ethical review should be developed and adopted by N(R)ECs and/or in-country competent authority. Such an ambitious goal could be initially achieved by means of regional workshops, while adaptation of the model SOP and adoption at country level could be dealt with through sub-regional mechanisms.
Second, while recognizing the importance of the pre-review of (generic) protocols for enhancing the quality and the timelines of the ethics review, they recommended clarifying the terminology and expectations of pre-review, pre-approval, generic protocols etc., and proposing specific terminology that could be agreed upon (in multiple languages when appropriate, and at a minimum in English, French and Spanish). The group suggested that a manuscript could be drafted that explores and clarifies the terminology and expectations of pre-approval, and which proposes specific terminology.
Third, the participants agreed that there is a need to explore mechanisms for (regional) multi-country emergency ethical consultation to support rapid review at country level. Corollary to this, they also underlined a need to clarify the role of WHO in multi-country ethical review in Public Health Emergencies of International Concern (PHEICs) and "other similar emergencies" (as for wording used during the workshop). To do so, it is hoped that the WHO may lead a process for a consultation on "multi-country rapid ethics review" in competent and legitimate fora, involving sub-regional mechanisms as appropriate; and that WHO may also define the scope of "other similar emergencies", and carry out regional consultations on the proposal for WHO supported review of multi-country research during PHEIC and "other similar emergencies".
Fourth, and linked to the first recommendation, it was recognized that during outbreaks there is a particularly urgent need to build interaction and coordination between N(R)ECs and other research oversight bodies & public health authorities. Consequently, it was recommended that the above "model SOP" would include explicit procedures for communications between N(R)ECs and other key national stakeholders e.g. national regulatory authorities, public health authorities, and between N(R)ECs and relevant research stakeholders. To do so, the procedures for communications between N(R)ECs and other key stakeholders should be specified in the "model SOP".
Fifth, when it comes to ethical data and samples sharing, a two-step approach was recommended by the group. Initially, the N(R)ECs would request at a minimum, as part of a broader benefit sharing plan, a preliminary data sharing and sample sharing plan that outlines how the results of the research and the samples will be made available for public health and other purposes, and first and foremost for the benefit of the population (countries) from which they were drawn. It is acceptable for the preliminary data and sample sharing plan to contain uncertainties when the health emergency is rapidly evolving and the need for research is urgent. Further, the N(R)ECs would require applicants to submit a full data sharing and sample sharing plan, within a defined period, based on justice considerations and laying out in detail how the results of the research and the samples will be made available for public health and other purposes, and first and foremost for the benefit of the population (countries) from which they were drawn. The requirement for submission of preliminary and full data and sample sharing plans should also be specified in the "model SOP" (see Recommendation 1) .
Sixth, when it comes to ethical management of bio-samples obtained during outbreak research, it was recommended that N(R)ECs engage with relevant national stakeholders (Ministries of Health, environmental bodies e.g. Nagoya protocol, legal experts etc.) to ensure that MTAs are ethically sound. An essential pre-requisite to do so, would be conducting an inventory of resources used by N(R)ECs related to MTAs.
The work that led to the development of these recommendations presents some limitations. As noted above, in view of the time constraints, the number of issues had to be limited, and we could not discuss other aspects of ethics review that could benefit from additional procedural guidance, such as adapted procedures for the ethics review of social science research and epidemiological surveys linked to public health response to outbreaks, building capacities of ethics committees in this regard, and the role of N(R)ECs in community engagement. In addition, we did not discuss if and how N(R)ECs may proactively monitor the implementation of their recommendations by researchers and sponsors. Such issues will benefit from additional discussion within this and other groups.
Despite this limitation, the recommendations emanating from this workshop imply that ethics review preparedness is an essential component of research preparedness for outbreaks and other similar emergencies. They emerged from the in-depth reflection of a group characterized by a great diversity of research-related roles and geographic representation, with first-hand experience from the Ebola outbreak in West Africa and from the Zika outbreak in Latin America. As such, they are highly relevant and hold potential to be globally applicable. In addition, they could also be useful in non-emergency research, such as for streamlining multi-country review, and for achieving fair sharing of data and bio-samples. Hopefully, the N(R)ECs supported by WHO, relevant collaborative research consortia and external funding agencies, will work towards bringing these recommendations into practice, for supporting the conduct of research efficiently and effectively during future infectious disease outbreaks. 
